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0 COVID-19: CDC Museum Closed to the Public

Due to ongoing concerns about the novel coronavirus (COVID-19), the David J. Sencer CDC Museum is closed to
the public and will remain closed as we continue to assess and monitor developments. All CDC Museum tours are
canceled until further notice.

This decision is being made out of an abundance of caution and based upon the guidance of the CDC regarding
social distancing and the elimination of large gatherings.

Please continue to check our website and social media accounts for additional updates.

r(l @ Centers for Disease Contfrol and Prevention
'I[/ e CDC 24/7: Saving Lives, Protecting People™

CDC Science — Catalyst for Innovation

Since CDC's beginnings as a scientific agency, innovation has been at its core, with CDC professionals inventing tools,
procedures, and strategies to improve their own work and to assist other public health professionals. This portion of the
exhibit highlights some of CDC's most creative accomplishments of the 1950s, 1960s, and 1970s.
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Hot Labs

CDC's current reputation for gold standard laboratory excellence started in the 1960s. Outbreaks of what are now known
as Lassa fever and Marburg fever created a demand for a safer lab environment for the scientists studying pathogens
that cause these potentially fatal diseases. In response, CDC built new maximum containment laboratories. In an image
shown here, CDC microbiologists investigate Marburg fever in what then was a state-of-the-art “hot lab,” also referred to
as Biological Safety Cabinets or “box labs.” A box lab was typically a tall metal cabinet with glass windows and round,
gloved entry portals. Some box labs also had microscopes. A pathogen being studied would remain inside the box, while
the scientist was outside of it. The scientists manipulated the specimens by inserting their hands into the gloves attached
to the portals.

Today, when scientists study life-threatening pathogens, they use the more advanced Bio Safety Level, or BSL labs. CDC
continues its laboratory work in BSL 2, 3, and 4 labs. As part of CDC's domestic and international public health mission,
CDC shares safety and containment expertise with labs around the world.

-
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DON'T WORRY

“Don’t Worry:” Packing and Shipping Infectious Materials

Every day, CDC receives and sends potentially infectious materials from around the world. The exhibit depicts the process
used to select and test shipping containers. CDC labs receive specimens to aid other labs in the identification of
pathogens and mail specimens to assist other laboratories in standards testing and training. The rapid and safe
transportation of these materials is critical to assure safety for both laboratorians and mail carriers who handle the

packages.
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Layers of Protection

Shown here is packaging used to mail infectious materials and photographs from an informal experiment conducted in
the late 1950s that tested the effectiveness of the packing procedures. To simulate infectious organisms, vials of colored
alcohol were placed in thick glass bottles. The filled vials were nestled into other containers and then sealed in airtight tin
cans which were first filled with sand and then packed in cardboard containers filled with shock-resisting, insulating

materials.
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Testing Methods

The packages were tested by being dropped out of planes, bounced on runways, and placed under hydraulic presses. The
photographs from the tests show that while some packages opened, the techniques withstood all tests and versions of
this packaging remain in use today. CDC packaging methods are now the basis for laboratory gold-standard shipping,
with one big update from the techniques tested in the 1950s: plastic containers have replaced glass vials.
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On-A-Roll: NHANES — National Snapshots of the Health of
Americans

Next, the exhibit displays the National Health and Nutrition Examination Survey, or NHANES. NHANES is a unique study
designed to learn more about the health and nutritional status of adults and children across the United States.

The survey started in 1959, but in 1971 switched to the format used today. NHANES collects demographic,
socioeconomic, dietary, and health-related information from participants. It also involves participants coming to a mobile
lab center to receive an extensive array of tests. As the photos show, participants undergo physiological measurements,
laboratory tests, and medical examinations. In the photographs, a teenage boy’s chest is being measured while in
another photo, a different young man is being monitored by a heart machine. A middle-aged woman stands on a scale,
and in the last photograph, health officials are examining X-rays of a hand and wrist.
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Just How Much?

Seen here are different sized plates, bowls, cups, spoons, water bottles, milk cartons, coffee containers, and measuring

devices. These objects are used by participants to help estimate what they eat and drink in the nutrition portion of the
survey.

https://www.cdc.gov/museum/online/story-of-cdc/innovations/ Page 7 of 20



CDC Science — Catalyst for Innovation | David J. Sencer CDC Museum | CDC 4/15/21, 8:51 AM

Decades of Data

By using the highly accurate data obtained during the survey, CDC scientists and statisticians can project the health of the
entire country. Decades worth of data allows CDC to track changes and trends with accuracy and help improve the health
of all. The image above depicts samples from the 1988-94 surveys in which nearly 34,000 Americans participated.
NHANES continues today.
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MMWR: The Scientific Voice of CDC

Communication is an important component of any public health program. Today, CDC dispenses information in a variety
of ways, and the Morbidity and Mortality Weekly Report, or MMWR, has been a big part of the agency's communication.

Historic objects chronicling the origins of this long-running publication are shown here. Originally, the federal
government worked with state health departments to track specific “notifiable” infectious diseases such as influenza,
hepatitis, and syphilis. In 1961, the National Office of Vital Statistics was transferred to Atlanta and CDC began to publish
the MMWR. Public health scientists, the media, and average citizens rely on the MMWR as a major source for late-
breaking health news. The MMWR and its online publication have never missed their weekly Thursday publication
deadline.
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Historic Ledgers

An enlarged reproduction of the first page from CDC's first MMWR that was published on January 13, 1961 is shown here,
along with rectangular paper ledgers from the 1950s through 1960s and an early edition from 1960. These ledgers show
how data for the MMWR were collected. Ledger sheets were used from the 1950s through the 1960s to collect public
health information from across the country. The top sheet on the stack displayed here dates to 1954, and shows data
collected from the state of Texas. The first column lists the notifiable diseases at that time. Notifiable diseases are
diseases doctors and hospitals are required to report to health departments. The next twelve columns are labeled by
month and provide the number of cases for each one. The last column is labeled “final figures,” and tallies up the number
of cases per disease. The ledger page has long, thin, strips of paper with corrections written or typed and attached to it.
The stack is very high and likely contains data from all fifty states that cover many years. Luckily, today's public health
data is electronically compiled quickly and accurately through public health surveillance systems.
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CHOLESTEROL STANDARDIZATION

Know Your Cholesterol: Cholesterol Standardization

Program

PROGRAM

In the 19505, researchers began to
realize the growing potential significance
of measuring cholesterol in blood as a
predictor of risk for heart disease. But
cardiovascular investigators were in
disogreemem about measurements
performed in each others’ laboratories.

In 1957, CDC was asked fo develop
accurate, standard cholesterol
measurement procedures. Out of this
research led by Dr. Gerald Cooper came
the establishment of the Cholesfer.ol
Standardization Program providing ¥
services fo researchers and lc:s aroun
the world. Today people con] czv:1bers
confidence in their cholesterol nu ;

thanks fo this program:

4/15/21, 8:51 AM

Next, the exhibit explores four examples of innovations from CDC: cholesterol testing, antibody testing, air quality

monitoring, and insect specimen sampling.
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CDC’s Cholesterol Reference Method

In the 1950s, scientists realized that measuring cholesterol could predict heart disease. They disagreed, however, about
which measurements to use. By 1957, CDC developed accurate cholesterol measurements, leading to the establishment
of the Cholesterol Standardization Program. This program provides services to researchers and labs, ensuring cholesterol
numbers around the world are accurate. A booklet, printed on metal, provides a step-by-step presentation of CDC's
Cholesterol Reference Method used in the process to measure cholesterol.
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WHAT GLOWS
IN THE DARK

FLUORESCENT ANTIBODIES

In the mid-1950s, CDC’s Dr. William
Cherry found the first practical use
for the fluorescent microscopy
technique: fluorescent antibody
staining, a diagnostic procedure to
determine whether an antigen (a
foreign substance such as a microbe)
is present. Fluorescent dye molecules
allow scientists to see antibody
molecules that are not ordinarily
visible. Still used today, FA allows
for rapid identification of multiple
pathogens with diagnoses made in

a matter of minutes rather than the
hours or days it would take to isolate,
culture, and identify organisms.

As a bonus, the resulting images

are often of uncommon beauty,
resonating in brilliant neon shades of
orange, yellow, blue, or green.

What Glows in the Dark: Fluorescent Antibodies

Next, the exhibit showcases “What Glows in the Dark: Fluorescent Antibodies.” Six brightly colored images of cellular
pieces in spots, clouds, and string-like shapes are examples of fluorescent antibody testing, a technique developed by
CDC scientists in the mid-1950s to aid in disease diagnosis. Before this technique was available, identifying a patient's
illness could take days. A doctor or nurse collected a specimen, sent it to a lab where a microbiologist would take hours
or days to isolate, culture, and identify the organism responsible for the illness. With the fluorescent dye technique,
antibodies could be detected within minutes, helping doctors provide faster treatment to their patients. Antibody testing
remains a widely used diagnostic today.
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ROOLS TO

INVESTIGATE
WORKPLACE

HEALTH HAZARDS

. The National Institute for Occupational Safety
LI and Health (NIOSH) joined CDC in 1973
with a mission to prevent occupational diseases
and injuries. That year, NIOSH investigated
over-exposure to solvent vapors at the
General Electric Company facility that
manufactured ballasts for fluorescent lighting
fixtures in Madisonville, KY. To collect air
samples in order to measure the vapors, NIOSH
developed portable air sampler pumps and
glass sampling tools containing charcoal.
The air sampling pumps were worn at the
employees’ waists, with the glass sampling
tubes fastened at their shirt collars to collect
the air they were breathing.

NIOSH investigators determined that a
health hazard from over-exposure to solvent
vapors existed at this facility, and made
recommendations to reduce exposures to

acceptable levels.

Tools to Investigate Workplace Health Hazards
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The third innovation featured in the exhibit is a device for measuring air quality. Seen here is a device developed by
National Institute for Occupational Safety and Health, or NIOSH, for collecting air samples. NIOSH joined CDC in 1973 with
a mission to prevent occupational diseases and injuries. In the course of its investigations, NIOSH has developed various
devices and tools to take samples and measurements from the workplace environment.

NIOSH investigated overexposure to solvent vapors at the General Electric Company facility that manufactured ballasts
for fluorescent lighting fixtures in Madisonville, Kentucky. To collect air samples in order to measure the vapors, NIOSH
developed portable air sampler pumps and glass sampling tools containing charcoal. The air sampling pumps, which are
brick-sized, were rectangular metal boxes that employees wore at their waists instead of being placed on the walls of the
manufacturing plant. In addition, employees wore the glass sampling tubes fastened at their shirt collars to collect the air
that they were breathing. NIOSH determined that the solvents used in the manufacturing plant were above the
acceptable range and made recommendations for reducing the employees' exposure to harmful solvent vapors.
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Trapping Mosquitoes: CDC Light Trap

The final innovation example on display is the CDC Light Trap, a mosquito trap designed by CDC scientists in the 1960s.
Entomologists who study viruses carried by mosquitoes need practical and convenient methods to capture the vectors in
the field to study the viruses and parasites they carry. Built and refined in CDC's equipment development shop and still in
use today all over the world, this light trap has been instrumental in tracking down mosquitoes that cause diseases such

as encephalitis and West Nile fever.

The trap on display hangs about five feet off the ground. When in use in the field, the trap hangs in a tree. At the top of
the trap is an opening for mosquitos to enter, the trap’s light source, a grid on which to place dry ice, and a battery-
operated fan that blows down into the lower net. In the field, a scientist could place dry ice at the top of the trap as bait
for the mosquitoes. Dry ice releases carbon dioxide, which attracts the insects. Mosquitoes fly near the dry ice and are
swept down into the net below by the current created by the fan. Mosquitoes are not able to fly against wind current, and
therefore are trapped in the larger sealed net below. Nets like these allow field scientists to gather information about the

pathogens in mosquito populations
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NEW RESPONSIBILITIES
BRING NEW CHALLENGES

0s, new, emerging infectious diseases
y year—Lossa fever, toxic shock
syn 0 egionnaires’ disease. CDC workers, during
the course of some of the most difficult outbreak investigations
in history, defined the dynamic of virus iransmission and
isoloted the Ebola virus.

CDC COLLABORATES
CDC's responsibilities expanded beyond infectious disease [

dtaringthBOs. Cmnsg{wwlheb!ofd!:onic ‘ WlTH NASA
dissose, exposure fo chemical toxins, and the impact of [ MOON MISSION QUARANTINE

intentionol and unintentional injuries. Public health
e =

New Responsibilities Bring New Challenges

During the late 1970s, diseases like Lassa fever, toxic shock syndrome, Legionnaires’ disease, and Ebola emerged very
suddenly. An emerging infectious disease is defined as one whose incidence in humans has increased in the past two
decades or threatens to increase in the near future. These new diseases may be the result of pathogenic organisms
evolving, ecological changes, infections spreading to new populations, antimicrobial resistance, or breakdowns in public
health measures. As new infectious diseases posed new threats to the public's health, CDC faced new demands and new
responsibilities.
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CDC Collaborates with NASA: Moon Mission Quarantine

CDC's awareness of the potential of new diseases existed before the 1970s, though, as shown in CDC's involvement with
the space program. Concern that a spacecraft might bring back extraterrestrial pathogens or take Earth-borne pathogens
into space resulted in CDC being consulted by NASA [4 . CDC helped make sure spacecrafts traveling to the moon or Mars
were germ-free, and assisted NASA by adapting a trailer to create the Mobile Quarantine Facility, which was used by the
1969 [4 Apollo 114 moon mission [4 . A photograph seen here shows then-President Nixon visiting the Apollo 11 crew
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while they were in quarantine. Another photo shows NASA using a large aircraft to transfer the refurbished mobile
isolation unit to CDC for use in case a team member became ill during the first Ebola virus outbreak in 1976. While no
new diseases came from outer space, the next decade proved challenging as new diseases emerged on Earth.

Enrichment Modules

| SEE -
Take a closer look:

e Dig deeper into the origin, pathogenesis, and current status of Lassa virus infections across the globe.

® Where did the Marburg virus get its name? How are African green monkeys and African fruit bats involved in
Marburg infections? Learn more about the Marburg virus.

e West Nile virus is the leading cause of mosquito-borne disease in the U.S. How does it cause disease and how can
we stop transmission? Learn more about West Nile virus.

e Compare packaging and transportation requirements for Category A vs. Category B Infectious Substances, and
check out guides for shipping infectious substances.

e View images of CDC lab technicians conducting cholesterol determinations in 1965, 1966, and 1972. Then — if you
dare — zoom in on a human aorta affected by long-term cholesterol deposits and a case of diabetic retinopathy.

e Check out images of CDC scientists monitoring air quality in the workplace, on an airport runway, and inside a
coal mine.

e View historic images of CDC scientists conducting a mosquito control study, assembling a mosquito light trap, and
working in a “hot lab.”

e Take a look at CDC microbiologists carrying out tests, counting bacterial colonies, and cultivating anaerobic
bacteria as part of CDC's Planetary Quarantine Program, in partnership with NASA.
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HEAR -
From the source:

e (CDC scientists have spearheaded a project to track the movement of bats that carry the deadly Marburg virus in
Uganda. Read more about the Python Cave

e Hear more about CDC's National Health and Nutrition Examination Survey [4 , or NHANES.
e Meet Hannah Lawman [ , CDC employee at the National Center for Health Statistics.

e Meet Jessica Streit [4 , Research Psychologist at CDC's National Institute for Occupational Safety and Health
(NIOSH).

e Get to know Bill Murphy [4 , Research Physicist at CDC's National Institute for Occupational Safety and Health.

e Meet Eduardo O'Neill [4 , Deputy to the Senior Advisor for Laboratory Science in the Office of Infectious Diseases.
(En Espafiol [4)

e Hear from Juliana Cyril [4 , CDC employee in the Office of Technology and Innovation.

e Get to know CDC staff in the Division of Vector-Borne Diseases.

REFLECT -

Then and now:

e |earn about the history of Marburg hemorrhagic fever outbreaks spanning 1967 to present day.
e Aninvasion from outer space or a mosquito light trap? Learn about the history of light trap use.
e Check out National Health and Nutrition Examination Survey's new publications and archives.

® Many diseases we recognize today have long been a part of history, even before we had the means to identify
them. Explore the relationship between humans, art, and disease through the ages in this issue of Emerging
Infectious Diseases.

e Did you know that 80% of those with Lassa fever don’t show any symptoms? Learn more from the World Health
Organization [ .

DO -
Give it a try:

e Dive into Morbidity and Mortality Weekly Reports (MMWR), visual abstracts, and additional resources.

e | earn more about the factors that lead to air and particle pollution with CDCM'’s hands-on Public Health Academy
STEM Lesson - Cleaning the Air.

e Examine National Health and Nutrition Examination Survey (NHANES) questionnaires and datasets, take a deep
dive into NHANES tutorials, and sign up for the NHANES listserv.

Page last reviewed: March 24, 2021
Content source: Centers for Disease Control and Prevention
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